
260 MONTHLY WEATHER REVIEW. MAY, 1902 

75.40 and 65.9O; waiakoai Kula, Ma&, 2,700 elevation, Y1.76 
and 58.5O; United States Magnetic Observatory, 50 elevation, 
85.5O and G5.7O; Ewa Mill, 50 elevation, 81.4' and 66.7O. 

any part of the experiments, or of the volume which describe6 
them, in which I have not been helped by Mr. C. G. Abboi 
of this observatory, whose aid I have had pleasure in else. 
where acknowledging. --.-- 

HAWAIIAN CLIMATOLOGICAL DATA. 
By CURTIS J. LYONS, Territorial Meteorologist. 

GENERAL SUMMARY FOR MAY, 1902. 
fimoEulu.-The level of water in artesian wells fell during the 

month from 34.10 to 33.05 feet above mean sea level. Mag 
31, 1901, it stood a t  33.20. The avernge daily mean sea level 
for the month was 9.76 feet, 10.00 representing the assumed 
annual mean. Trade wind clays, 31 (5 of north-northeast); 
normal, 24; average force of wind (cluiing daylight), Beaufort 
scale, 3.2; cloucliness, tenths of sky, 6.7; normal, tenths of 

(663.87), 23d (662.54), 24th (G(i2.36), 25th (bG2.86). and 31st 
(663.57). The highest means occurred on the 1st (664.39) and 
16th (664.17). The temperature was sliglitly above normal 

sky, 4.4. 
Raiilfnll d a h  for May. 13J2. 
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Approximate percentages of district rainfall as compared 
with vormnl: Hilo, 180; Hamakua, 400; Iiohaln, 280; Waimea, 
160; Iiona, 85; 8outh Iiau, 45; North Knu, 120; Puna, 110; 
Maui, varying from 100 to 200; Onhu, 50, except Ahuimanu, 
200: South Kauai, G G ;  North Kauai, 150. 

Mean temperatures: Pepeekeo, Hi10 district, 100 feet eleva- 
tion, avernge masimuxn, 76.0' ; average minimum, 68.5O ; Wai- 
mea. 2.730 elevation, 73.4O, and 62.4O; Iiohnla, 521 elevation, 
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reported from Hawaii 2lst; first seen on Oahu 224 and con- 
tinued thereafter, red for first two or throe evenings, then 
more gray-green and yellow-green effects. Solar haze by day 
tinged with violet ray, afterwards white. 
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OBSERVATIONS AT HONOLULU. 

The statiou is at ?lo 18' N., 157O 50' W. 
Hawaii:m staudarcl tinie is 1Oh 3W slow of Greenwich tinie. Houolulu local nwau tiwe 

is 101- 81m slow of Griheuwich. 
Pressure is curlrcted for triuperature nud reiluced tosea level, and the gravlly correction, 

-0.W. has been applied. 
The avenge ditwtiou and f r r m  uf the wiud and the avembq cloudiuexs for lhe whole day 

are giveu unless they have varied ninre than usual, in which cnae the extrenies are given. 
The scale uf wind force is 0 to I?, or Beaufort scale. Two diwctious uf wind. or values of 
wind force, or amounts of cluudjnesu, counectrd by a dash. indicate chanw fmm one to the 

? i! /I atnjytxt .dpri/ reports. 
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ground. tiruuud is 43 feet, nod the barouieter 50 feet above sea level. 

- 
The ruiuhll for tweu$-fi)or hours is iueasnred at 9 n. 111. local, or 7.31 p. m., Greenwich 

The rain gage, 3 inches in diameter, is 1 foot above ground. Thermometer, 9 feet above 

Jktrurologicd Obserrufwiw nt ITonolukc, May. 1902. 

Mr. Fleming, a t  the Magnetic Observatory, reports 9 a. m. 
dew-point, G2.5O; relative humidity, 57.5; 9 p. in., 62.3O and 
73.5; Ewa, mean dew-point, G A P 0 ;  humidity, 70.5; Kohnla, 
65.G0 clew-point; 80 humidity. 

Earthquakes reported, none. 
Snow fell on Mauna Kea 3cl and 4th. Thunder and lightning, 
Oahu, 12th. Marked haze 10th. cLAfter-glow " (with solar 
haze), probably from the smoke of the Martinique eruption, 

Heavy surf 3d, 18th, and 30th. 
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and very uniform throughout the month, the relative humidity 
rather low, and the sunshine normnl. On the Atlantic slope 
the rainfall was generally excessive and waa almost uninter- 
rupted a t  a few stations. At Port Liiiion the heat and damp- 
ness were at a maximum and nunierous cases of yellow fever 
were reported from the Saiita Clara district. On the Pacific 
slope the precipitatioa during the rainy season just ended has 
been in nlarked escess over that of previous years. .. 
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ULIMATOLOGY OF COSTA RICA. 

Coniniunicrt.cd by €1. PITTIRK, Ibireetor, Physical Geugraphic Iusti tote. 
[For t,ablrs see page 282.1 

Nvka ot i  fht: ~rredkn..--In 8an Jose the pressure was slightly 
below the normal, the daily means being very low on the 11th 



MAY, 1902. 

11.5 11.5 15.0 
12.9 
1 5 1  
IS. 4 
12. 6 11.0 
15.6 
14.2 
13. 4 
12. n 
111. 5 
17. U 12.6 
12.3 
17.0 
15. 1 
14.4 
14.5 
l i .  8 15.1 
7.1 
8.5 

12.9 
15.3 
15.9 
14. Y 
13. I; 

MONTHLY WEATHER REVIEW. 

~~ 

2.2 
2.5 3.6 
8.5 
:ilj 
:I. 4 2.7 
2.5 
1.9 
1.9 
3. u 
8. 7 
3. 3 3.3 
3. 8 
3.0 4.4 
4. I 
3. 4 
1.9 
8. I 
4.7 
4.1  
5.2 
2.5 
5.5 
1.5 
4.4 

3.4 
.... 

261 

. a5  ................. 
184.. ............... 
lRB7.. ............... 
SKS.. ............... 
l*9.. ............... 

Note8 011 eaal.tkpudes.-May 15, 427  p. m.. very slight shock 
May 24, 9:19 p. m., tremors. I n  connection with the Mar. 
tinique disaster, it may be noted that on the 11th and 14th 
especially, and on many other clays afterwardA, sunrise WBI 
accompanied by unusual red and purplish tints, which werc 
noticed not only at San Jose, but also at several other placer 
on the Atlantic slope. 

THE WINDS AND RAINFALL OF NEW HAVEN. 
By T. H. I~VIN, New Hnveu, f'sun. 

THE FREQUENCY O F  WIND DIRECTION AS OBSERVED AT THE LOCAL 
WEATHER BUREAU OFFICE SINCE ITS INSIPALLATION I N  1873. 

The general circulatory system of the atmosphere is subjecf 
to l am that must be discovered by the cliscussion of continu- 
ous observations. This is particularly true of the great equa- 
torial currents which flow away from the equator in the higher 
strata of the atmosphere, and the corresponding great polar 
currents flowing from the poles toward the equator in the 
lower atmogphere. These currents do not travel in direct 
paths parallel to the lines of longitude, RH might at first be 
supposed, but being perfectly free, the iuasses of air in motion 
are subject to the effect of the rotation of the earth on its asis, 
which causes n deflection of their clirection to the light in the 
Northern Hemisphere ancl to the left in the Southern Hernis- 
phere. 

These fuudamental currents do not follow continuous 
courses, but the joint result is the production of what are 
known as the prevailing westerlies " near the parallels of 
forty degrees north ancl south at the earth's surface. 

At southern stations in the United States and about the Gulf 
of Mexico the prevalent winds have easterly components be- 
cause of their close prosimity to the northeasterly trades., 

Cyclonic storins which cross this continent in an easterly or 
northeasterly direction cause ocxasional winds of greater or 
less intensity over c1istric:ts through which they pass, ancl these 
may blow from any point of the compass, depending upon 
whether the storm center passes through, or north or south of 
the place of observation. These are factors of niore or less 
importance in determining the prevailing wind direction at 
any point. Each is more inarkeil in some seasons and in some 
years than in others, and helps to account for the irregular 
oscillations of the winds. 

If we would embrace a11 influences liable either incliviclually 
or collectively to interfere with the general circulation over 
New Haven, it would be proper to note that its location is 
as follows: 

(1) About 400 miles from the northern edge of the cahiis of 
the Tropic of Cancer; ( 8 )  in the region of prevailing westerlies; 
(3)  about 300 miles nortellwest from the average path of the 
centers of West Indian hurricanes; (4) about 150 miles froiu 
the lanclward margin of the Gulf stream; (5) open to Long 
Island Sound from southeast to Noiitli-soiithWest,; (6) subject- 
to the effects of the Arctic current which is mid to flow be- 
tween the landward' margin of the Gulf stream twc1 Long 
Island Sound. 

A.ng or all of these circumstances may esert a more or less 
marked interference with the winds that would normally pre- 
vail at this point. 

The topography of the surrounding country is also a factor 
in disturbing the wind direction. Winds that blow toward 
New Haven from the west, north, or northeast meet the &le- 
gheny Mountains of Pennsylvania, the Green Mountains of Ver- 
mont, or the White Mountains of New Hampshire, respectively, 
besides other minor elevations. These rugged eminences, to- 
gether with their extensive valleys, in considerable measure 
become deflecting influences on the wind's direction. Insola- 
tion and terrestrial radiation also exert influences by produ- 
cing vertical currents, ancl these in their turn will materially 
affect the direction. 0 

' 
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Since New Haven is on the coast, winds coming to it from 
the east, south, or southwest meet with scarcely any obstruc- 
tion, the only interference being such as is experienced in 
their passage over the open ocean and the comparatively low- 
lying land. 

The deflecting effecta of the topographical character of the 
country in this vicinity are necessarily very small, but they 
may possibly be helpful in the esplanation of the oscillations 
of frequency of direction. 

Oue of the important factors to be considered in the inves- 
tigation of the resultant wind direction for New Haven is its 
close proximity to the open ocean, by reason of which marked 
land and sea breezes are developed. These are particularly 
noticeable (luring the summer months. On summer mornings 
and evenings when the general atmosphere is free from ob- 
servable motion there are distinct movements of large masses 
of air near the earth, from the laad to the sea and from the 
sea to the lancl, respectively. 
. Taking all these points into consideration it will be readily 

perceived that we do not receive the true winds of the general 
circulation of the atmosphere, but are favored with resultants 
ilue to modifying influences. The directions of wind as ob- 
served by Weather Bureau ofticiala a t  New Haven from 1873 
to 1900, inclusive, are shown in Table 1, which gives for each 
year the percentages of wind frequency for each of the eight 
points of the compass, the percentage of calms, and finally 
the resultant directions for each year.' 

TABLE 1.- Wind direelions in perceniagea, and niinzcal resultaate. 
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lor each month of the year. 

Rcrultalit 
dirrrtiou. 
~- 

0 

w. 36 u. 
w. 18 u. 
w. 43 11. 
w. 26 u. 
w. 4u u. 
w. 24 n. 
r. 88 n. 
w. 14 u. 
r. $2 u. 
r. 33 n. w. 31 11. 
w. 20 11. 
w. 911. 
w. 26 0. 
w. 21 u. 
H'. a? 0. 
w. 57 u. 
r. 31 0. 
6. 27 0. 
r. 2s u. 
w. 55 0. 
w. 38 u. 
w. ?2 u. 
w. 30 0. 
w. 33 0. 
r. 53 u. 
w. 50 u. 
w. 41 u. 

v. 31 u. 
. . . .  

each of 
seations 

The components of Yclirection are exhibited graphically in 
Ygs. 1 to 4, ancl the resultant directions in figs. 5 and 6. In  
ig. 7 are shown resultant directions for the four seasons. 

These curves show very clearly the inarch of the various 
winds during the year. From fig. 1 we see that the south 
winds have a masimum frequency in Jii1-y and a minimum in 

F r o m A u g u s t x  1878, to October 31,1879, observations were made at 
7:35 a. m., 4:35 and ll:35 p. m.. Washington time; from November 1, 
1879, to December 31, 1884, at 7 a. m., 3 and 11 1). m., Washington time; 
lanuary 1, 1885, to December 31, 1886, at 7 a. m., 3 and 11 p. m., seventy- 
Uth meridian time; Janua1.y 1, 1887 to June 30,1888, at 7 a. m., 3 and 10 
J. m., seventy-fifth meridian time: July 1, 1888, to date, at 8 a. m. and 
5 p. m. seventy-flfth meridian time. The resultant directions in Tables 
1 and 2 are based on abservations of wind direction only, and do not take 
into account variations in the average velocity for dserent directions.- 
ED. 


